Alcohols protect Escherichia coli against cold shock.
Alcohols protect Escherichia coli against cold shock, and the concentration of alcohol which provided optimal protection declined with increasing hydrophobicity of the alcohol. The rate of loss of viability after the chilling transition was decreased by n-octanol, even when it was added after that chilling transition. Cold-shocked cells exhibited a sensitivity toward dioxygen, seen as greater enumeration on anaerobic, rather than on aerobic, trypticase-yeast extract agar plates, and addition of catalase or antioxidants, such as alpha-tocopherol or probucol, to the agar plates did not lessen this dioxygen sensitivity. Respiratory capacity was diminished by cold shock, and cyanide-sensitive respiration was more affected than was cyanide-resistant respiration. Discharging the proton gradient, with the uncoupler carbonyl cyanide trifluoromethoxy-phenylhydrazone, did not change sensitivity to cold shock. There was no evidence for minimal medium recovery after cold shock. The data presented, as well as that already in the literature, are explained on the basis of membrane damage caused by patches of ordering transitions in one membrane leaflet, unmatched by comparable transitions in the mating leaflet.